Introduction
It has been observationally established that the formation of astrophysical jets are synonymous with accretion disks in X-ray binaries. Also it has been clearly established that changes in the X-ray spectral state are associated with superluminal knots [1] ; however, large scale structures quickly become divorced from the central accretion region as they move away and typically last for many days or weeks. To study the direct coupling between the accretion disk and jet, observations of the compact, 'steady jet' must be selected. As VLBI observations have shown this emission region to be only a few light hours in size [2] , changes in the accretion disk may directly change the steady jet.
This paper presents a clear relationship between the accretion disk and the compact jet of one of the most powerful black holes in the Galaxy, GRS 1915+105. As variations in the X-ray emission are associated with changes in the accretion disk, coupling these radio observations to simultaneous X-ray observations can directly relate the inflow-outflow mechanisms around the black hole. For the first time, observations taken over ten years have made it possible to clearly study the repetitive trends between the X-ray and radio. The results presented in this paper select radio and X-ray monitoring observations during the steady jet ('plateau') state. A direct relationship between the inflowing accretion and outflow jet can now be made for GRS 1915+105.
Observations and results
Observations from the last decade were obtained from instruments monitoring GRS 1915+105 in the radio and X-ray bands. Near daily observations were collected by the Ryle Telescope between May 1995 (MJD 49856) and June 2006 (MJD 53898) at 15 GHz. These data were then compared to 2 − 12 keV X-ray data taken by the All Sky Monitor on board the RXTE satellite.
Data from each of the two instruments were binned into daily averages, and observations taken on the same day were cross-correlated to form a comprehensive radio-X-ray comparison. Whilst intra-day variability in both X-ray [3] and radio [4] is known to occur for various states, the aim of the work was not to study the details of a particular flare; rather, the goal was to study any longer term correlation (i.e. longer than a few days) between the radio and X-ray in the steady jet state.
Moreover, GRS 1915+105 does not always produce compact self-absorbed emission and largescale, optically thin structure is frequently observed after a state change. Only when a compact jet is present can a direct comparison between the radio and X-ray be made. Therefore, it was important to identify the states that were not contaminated by large scale extended knots [5] .
Steady jet state
The clearest correlation between radio and X-ray flux observed in GRS 1915+105 was during the persistent/slightly harder X-ray state (as marked in green in Figure 1 ). When the X-ray flux is persistently (i.e. more than a few days) between 30 − 50 counts/second and has a hardness ratio of HR2 > 1.5, the source is always associated with strong radio flux. This state was first identified as the 'plateau' state in the radio [4] and state C with the X-rays [3] . It is also the state where a compact jet is always present [2, 6] .
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The X-ray and radio lightcurves of GRS 1915+105 over the ten year period between 1996 and 2006 are shown in Figure 2 . Marked in red are the points selected in the persistent/slightly harder X-ray state, that are also identified as green on Figure 1 (i.e. the radio plateau/steady jet state). It is clear that the long flaring periods of radio activity are coincident with this X-ray state. Furthermore, both the X-ray and radio emission appear to decay during each flaring period. Table 1 
Disscussion and Conclusions
A power-law function of S radio ∝ S ξ X−ray has been fitted to the data, which gave a best fit of ξ ∼ 1.72 ± 0.13 (see Figure 3) . This is much steeper than the previous correlations that have shown ξ ∼ 0.7 for XRBs in the low-hard state [7] . Previous models have then suggested that the bolometric luminosity is dominated by an advection flow and thus the observed X-ray emission is L X−ray ∝ṁ 2 [8] . As the radio emission relates to the accretion rate as L radio ∝ṁ 12/17 , the radio emission couples to the X-ray emission as L rad ∝ L 0.7 X , which is a radiatively inefficient accretion. However, the fit has a much steeper slope that can be fitted without assuming an advection flow. If the X-ray emission coupled linearly, L X−ray ∝ṁ, with the accretion rate [9] then L rad ∝ L 1.4 X , which is a radiatively efficient accretion and gives a much closer fit to the observed relationship.
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Variations within the compact jet from the black hole candidate GRS 1915+105 A. Rushton It has been suggested that the collapse of the inner region (r in ) of a thin disk occurs during a transition to the harder X-ray state (state C) [10] . However, the X-ray emission is a factor of ∼ 100 brighter in GRS 1915+105 (and relatively softer) than most XRBs observed in the low/hard state. Furthermore, XMM-Newton observations [11] suggest the presence of an optically thick reflector, that provides evidence of the presence of a thin disk in the X-ray spectrum. It is therefore suggested that the dominant mode of accretion, observed in X-ray emission, is above r in and is emitted by a radiatively efficient thin disk, where L X ∝ṁ in , rather an advection dominated flow. The emission mechanism could be a non-thermal process, such as inverse Compton scattering, where the thin disk can cool via the scattering by cold electrons in a corona. Most of the heat would therefore be lost before reaching r in .
There could be a limited rate at which the dominant mode of accretion changes from radiatively inefficient to radiatively efficient. For XRBs this is aboutṁ ∼ 10 18.5 g/s. For large black holes (such as AGN) this value scales with mass and this would mean advection dominated flows are not sustainable at a very high fraction of the Eddington accretion rate of aboutṁ > 0.1ṁ edd .
Alternatively, at the very high mass accretion rates, there could be a turn-over in the dominance of the bolometric luminosity between the accretion disk and the jet. The X-ray luminosity could become dominated by synchrotron or self-comptonization, producing the non-thermal X-ray emission. The bolometric luminosity would simply become proportional to the out-flow rateṁ jet and thus ∝ Q jet , the jet power .
This work has shown, for the first time, a direct relationship between the X-rays and radio in the steady jet state of GRS 1915+105. Previous attempts have failed to show this relationship [12] , as they have included X-ray/radio comparisons that include extended knots and or X-ray emission
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A. Rushton in other states. This is also the first time that a radiatively efficient accretion process has been observed in a black hole XRB, whereas previous radio-X-ray correlations have only observed radiatively inefficient accretion [7] . The difference between different XRBs is likely to be due to the rate of accretion. GRS 1915+105 is known to be in a constant 'soft'-like state as a large accretion rate is constantly present; however, it remains unclear if the X-ray emission, in the steady jet state, is produced from either the thin disk, an advection dominated flow or the compact jet. For other XRBs, the bright sources are likely to form only a transient accretion disk and GRS 1915+105-type accretion may only occur in systems with higher accretion rates, like AGN.
